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DESIGN THINKING IN ABSORPTION U9 11575

» Empathize: Deeply understand the user or patient's challenges, needs, and experiences related to
drug administration and absorption.

» Define: Reframe the problem based on insights from the empathize phase and establish clear
context.

» ldeate: Brainstorm and explore a wide range of ideas and potential solutions, including innovative
formulations or routes that enhance absorption.

» Prototype: Simulate and build drug delivery prototypes to improve bioavailability and patient

compliance.
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UNDERSTANDING PHARMACOKINETICS

PHARMACOKINETICS
MOVEMENT & MODIFICATION of MEDICATION in BODY
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ABSORPTION

Absorption matters

Bioavailability
Rules
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TERMINOLOGY USED IN

PHARMACOKINETICS AND ABSORPTION

Pharmacokinetics
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MECHANISMS OF DRUG ABSORPTION
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PASSIVE DIFFUSION

1) PASSIVE DIFFUSION

PASSIVE DIFFUSION
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Also known as non-ionic
diffusion.

It depends on the difference
in the drug concentration
on either side of the
membrane.

Absorption of 90% of drugs.

The driving force for this
process is the concentration
or electrochemical gradient.
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CARRIER-MEDIATED TRANSPORT
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FACILITATED DIFFUSION

Facilitated Diffusion

Movement of particles from high to low concentration using a protein
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ACTIVE TRANSPORT

Active Transport
High concentration Low concentration
gradient gradient
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ENDOCYTOSIS AND EXOCYTOSIS
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FACTORS AFFECTING ABSORPTION

Rate of

- Faster dissolution relates
absorption

to faster onset, and vice

Difference
between pH of
plasma and pH
at
administration Affects the
site tendency of the
drug to be ionized
in plasma
- B —
Factors affecting drug
absorption

Lipid solubility

Rate of
dissolution

Larger surface
area relates to
faster absorption

pH partitioning Surface area

Stomach has relatively
small surface area, but
small intestine has
extremely large surface
area due to lining of
microvilli

Blood flow

absorption

Highly lipid- Increased blood

soluble drugs flow to a site, more - .
show better rapid absorption of Ability for better absorption of

absorption drug from that site orally administered drug by
intestinal surface
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ROUTES OF ADMINISTRATION

» Oral: Convenient, but first-pass effect.

» Intravenous: Direct, 100% absorption.

» Subcutaneous/Intramuscular: Steady absorption.

» Topical: Local, low systemic.

> Inhalation: Rapid for lungs.

08-11-2025
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» Rectal: Avoids first-pass patrtially.
» Sublingual: Rapid, bypasses liver.
» Transdermal: Steady, for lipophilic drugs.

» Nasal/Inhalation: Quick onset.




LI rITU IO

BIOAVAILABILITY

— intravenous

— intramuscular
—— oral tablet
Crnax. — sublingual/ buccal (powder)

—— oral capsule

plasma concentration of drug

time

to max
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CLASS ASSESSMENTS
FIND OUT THE MECHANISM OF DRUG ABSORPTION
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ANSWER

(a) Transcellular transport;
(b) active transport

(c) facilitated diffusion

(d) receptor-mediated
endocytosis

(e) paracellular transport

(f) pinocytosis
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SUMMARY

» Pharmacokinetics studies drug movement (ADME), with absorption as the entry step.
» Mechanisms include passive, active, etc. Factors like pH, solubility influence it.

Understanding aids better drug use.
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